Dimethylarginine dimethylaminohydrolase 1 regulates nerve growth factor-promoted differentiation of PC12 cells in a nitric oxide-dependent but asymmetric dimethylargenine-independent manner.
There are significant morphological and biochemical alterations during nerve growth factor (NGF)-promoted neuronal differentiation, and the process is regulated by molecules, including nitric oxide (NO). Dimethylarginine dimethylaminohydrolase (DDAH) is thought to play a critical role in regulating NO production via hydrolyzing the endogenous NO synthase (NOS) inhibitor asymmetric dimethylarginine (ADMA). Thus, we tested the role of DDAH in NGF-promoted differentiation of PC12 (pheochromocytoma) cells. The present results show that both mRNA and protein levels of DDAH1 were increased, whereas those of DDAH2 were decreased, during NGF-promoted cell differentiation. Both the DDAH activity and the ADMA level in cultured medium were unchanged in this process. NGF promoted neurite formation and induced the expression of microtubule-associated protein 2 (MAP2), a neuronal marker, which were both significantly repressed by DDAH1 silence with small interfering RNA but not by DDAH2 silence. The expressions of three isoforms of NOS were markedly upregulated after NGF stimulation with a time course similar to that of DDAH1, which were attenuated by DDAH1 silence. Conversely, overexpression of DDAH1 accelerated neurite formation in PC12 cells, concomitantly with upregulating the expression of three NOS isoforms. In summary, our data reveal the critical regulatory effect of DDAH1 on NGF-promoted differentiation of PC12 cells in an NOS/NO-dependent but ADMA-independent manner.